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Claim Objections 

1 . Claim 1 is objected to because of the following informalities: "filed" describing the 
field effect transistor should be changed to "field". Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-12 are rejected under 35 U.S.C. 102(b) as being anticipated by Hirota 
(US 6,084,273). 

Regarding Claim 1, Hirota teaches a photoelectric conversion device (taught in 
the imaging device in Fig. 7) comprising: a photoelectric conversion region for 
accumulating electric charges that correspond to incident light (the photodiode 
depicted by Fig. 8 reference number 42 and Col 8 Lines 45-48.)] and an amplifying 
filed effect transistor (Fig. 24 and Col 6 Lines 9-12) into which a signal charge from the 
photoelectric conversion region is inputted (Fig. 10 shows the input from the 
photoelectric conversion region, reference number 86, being inputted to the FET), 
wherein: the photoelectric conversion region is surrounded by a potential barrier region 
(the photodiode pictured on the extreme left side of Fig. 8 is surrounded by a potential 
barrier region denoted by reference numbers 52 and 56 and into 49) ; a nick region is 
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formed in a part of the potential barrier region (Fig. 8 between reference numbers 50 
and 54 which acts as an overflow channel region): and one of main electrode regions 
of the field effect transistor is placed adjacent to the nick region (the electrode region of 
the FET, Fig. 10 reference number 81, lies close, or adjacent, to the nick region 
between the two photodiodes of reference number 86), the main electrode region 
having the same conductivity type as the photoelectric conversion region (the main 
electrode region has n+ conductivity as shown in Fig. 10 number 81, as does the 
photodiode as pictured in Fig. 8 number 50). 

Note: For purposes of examining, a nick region is characterized as an overflow channel 
region as described in applicant's disclosure in paragraph 29. 

Regarding Claim 2, Hirota teaches a photoelectric conversion device according 
to claim 1, wherein the potential barrier region includes at least a selectively oxidized 
film and a channel stopping layer directly below the selectively oxidized film (Fig. 8 
reference number 56 and Col 8 Line 51 describe a silicon oxide film with a channel 
stopping region, Fig 8 reference number 52 and Col 8 Line 55, directly below 56). 

Regarding Claim 3, Hirota teaches a photoelectric conversion device according 
to claim 1, wherein the potential barrier region includes at least a buried isolation 
region (Fig. 8 reference number 52 and the space below it with p type conductivity) 
whose conductivity type is opposite to that of the photoelectric conversion region (Fig. 
8 reference number 50 with opposite, or n type, conductivity). 

Regarding Claim 4, Hirota teaches a photoelectric conversion device according 
to claim 1, wherein the photoelectric conversion region is formed in a low impurity 
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concentration region (Fig 8. reference, number 49 which is p type conductivity) that is 
doped with an impurity of the same conductivity type as the photoelectric conversion 
region (Fig. 8 reference number 53, also p type) in a concentration lower than the 
impurity concentration of the photoelectric conversion region (the p well in the pn 
junction comprising the photodiode or photoelectric conversion region, Fig. 8 reference 
number 42, has a material denoted by P++, as opposed to the region it is formed in, 
49, denoted by P. The material denoted by P inherently has a lower impurity 
concentration than the material denoted by P++). 

Regarding Claim 5, Hirota teaches a photoelectric conversion device according 
to claim 4, wherein a buried isolation region (Fig. 8 reference number 52 into reference 
number 49, both with p type conductivity) whose conductivity type is opposite to the 
conductivity type of the photoelectric conversion region (Fig. 8 reference number 50 of 
n type) is formed below the field effect transistor (49 forms below the FET because the 
FETis forms at the top of 49 as seen in Fig. 9 and does not extend to the bottom of 
49). 

Note: Since the applicant's disclosure does not specifically define or further limit the 
buried isolation region, then the buried isolation region is best depicted by applicant's 
Fig. 1B at the dotted line region of the potential barrier in reference number 12. This 
buried isolation region is the area between the channel stopper and the p well, 
reference number 4. This same area is found in Hirota's Fig. 8 below the channel 
stopping region 52, which is into 49, with identical conductivity as applicant's disclosure 
and is therefore the same buried isolation region as applicant discloses. 
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Regarding Claim 6, Hirota teaches a photoelectric conversion device according 
to claim 5, wherein the buried isolation region placed below the field effect transistor 
(Fig. 8, the area within 49 below 52) surrounds a region larger than the photoelectric 
conversion region (49 is larger than 42), and wherein the region surrounded by the 
buried isolation region functions as a photosensitive region (42, the photodiode, also 
depicted by the p-n junction on the extreme left of Fig. 8 is surrounded by 49 the buried 
isolation region, where the photodiode functions as a photosensitive region as 
described in Col 8 Lines 36-37). 

Regarding Claim 7, Hirota teaches a photoelectric conversion device according 
to claim 1, wherein an impurity diffusion region (Fig. 8 reference number 49 ofp type 
conductivity) whose conductivity type is opposite to the conductivity type of the 
photoelectric conversion region (Fig. 8 number 50 of n type conductivity) is provided in 
the nick region (within 49). 

Regarding Claim 8, Hirota teaches a photoelectric conversion device according 
to claim 5, wherein the buried isolation region is not placed in an area below the one 
main electrode region of the field effect transistor, at least, a part of the area (the 
buried isolation region, part of which is represented by Fig. 8 reference number 52, is 
not placed in an area below the main electrode of the FET because the FETas 
depicted in Fig. 9 reference number 81 is at the top of 49 and 52 is also on the top of 
49, showing that the buried isolation region is on the same level as the FET and not 
below it). 
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Regarding Claim 9, Hirota teaches a photoelectric conversion device according 
to claim 1, wherein the potential barrier region (Fig. 8 including reference numbers 56, 
52, and into 49) includes at least a semiconductor region whose conductivity type (52 
with p type) is opposite to the conductivity type of the photoelectric conversion region 
(50 with n type), and wherein a buried region (Fig. 8 the area of 49 just under 52 as 
noted above in the paragraph regarding Claim 5) that is doped with an impurity of the 
same conductivity type as the semiconductor region (both buried region and 
semiconductor region are p type) in a concentration lower than the impurity 
concentration of the semiconductor region (Fig. 8 number 52) is placed in the nick 
region (within Fig. 8 number 49 region). 

Note: Impurity concentration is inherently lower in regions farther from the surface. 
Therefore the impurity concentration of the buried region, which is deeper into the 
surface will be lower than the concentration of the semiconductor region, which is 
closer to the surface. 

Regarding Claim 10, Hirota teaches a photoelectric conversion device according 
to claim 4, wherein the low impurity concentration region is one of a semiconductor 
substrate, an epitaxial layer, and a well (Fig. 8 reference number 49 is a semiconductor 
substrate). 

Regarding Claim 1 1 , Hirota teaches a photoelectric conversion device according 
to claim 1 , wherein the one main electrode region (Fig. 10 reference number 81) is 
connected to a fixed electric potential or a similar electric potential (power supply 
voltage as described in Col 9 Lines 46-49). 
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Regarding Claim 12, Hirota teaches a photoelectric conversion device according 
to claim 1, wherein a semiconductor region (Fig. 8 reference number 49 ofp 
conductivity type) whose conductivity type is opposite to the conductivity type of the 
photoelectric conversion region (Fig. 8 reference number 50 ofn type) is placed below 
the photoelectric conversion region (49 being below 50). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hirota 
(US 6,084,273). 

Regarding Claim 13, Hirota teaches a photoelectric conversion device according 
to claim 1 . It would be obvious to one of ordinary skill in the art at the time the 
invention was made to combine a standard image pick-up system with an optical 
system for forming an image in the photoelectric conversion device; and a signal 
processing circuit for processing a signal outputted from the photoelectric conversion 
device with the photoelectric conversion device taught by Hirota because the function 
of the photoelectric conversion device is optimally utilized commercially within an 
image pickup system. 
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Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure including Yang (US 6180969), Toma (US 6778214), Kawamoto et 
al. (US 5831298), Surisawa et al. (US 6215521), Inagaki (US 6765246), Zhao (US 
6586789). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Amy Hsu whose telephone number is 571-270-3012. 
The examiner can normally be reached on M-F 8am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chris Kelley can be reached on 571-272-7331 . The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Amy Hsu 
Examiner 
Art Unit 2609 
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